The basic element in the design of our NMR probehead is the stripline rf resonator chip.
are deposited by sputtering and electroplating. The copper stripline structure is sputtered and electroplated on one of the merged substrates. Due to a constriction in this structure, the current density will be enhanced resulting in a high rf-field at that position of the sample.
The two parts, forming the microfluidic chip, are positioned in such a way that the stripline structure is embedded between the two substrates with the copper planes to the external sides. One side of the stripline chip is connected to one of the copper ground planes. Some pictures and a schematic of the stripline chip are shown in Figure S1 .
Special attention was given to the symmetry and simplicity of the probehead. The top part of a long aluminum cylinder was divided in two halves. Small trenches of half of the depth of the chip and circuit-board thickness were milled in both halves in which the chip and the circuit-board could be placed. The stripline structure was connected to the rf-circuit by soldering. The return line connection is established by the direct contact between the copper planes and the aluminum cylinder.
The stripline is inserted as a short at one side and soldered to tuning capacitors connected to ground on the other side. This parallel circuit is capacitively coupled and matched to the 50 Ω rf-connection. The tuning and matching capacitors are mounted on a printed circuit board (PCB) and placed in one of the two halves of the aluminum cylinder as described above.
The tuning-and matching capacitors are small Voltronics non-magnetic quartz trimmers and DLI non-magnetic ceramic chip capacitors. The circuit is shown in Figure S1b .
Microfluidic Setup
Two syringe pumps (NE-1000, New Era Pump Systems Inc.) were used, each loaded with a syringe (1 mL, gas tight, SGE Analytical Science and VWR) with luer lock connections to fused silica (FS) capillaries (360 µm O.D., 250 µm I.D., Polymicro technologies) that were led into the magnet to the probe. The microfluidic setup is shown in Figure S1 . 
Fitting procedure
For fitting of the kinetics, the rate constants k are optimised in Matlab by minimising an object function F that gives a value for the difference between experimental and fitted values S-3 at each measured point:
The set of differental equations for the reaction of acetyl chloride with DIPEA (Scheme 2) is given in Eq. (2) 
The acetylation of benzyl alcohol with DIPEA (Scheme 1) can be described by the set of differental equations in Eq. (3), extending Eq. (2) with the concentrations of benzyl alcohol (c BnOH ) and benzyl acetate (c BnOAc ).
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The acetylation of benzyl alcohol without DIPEA
The acetylation of benzyl alcohol 2 without a base catalyst is thought to proceed via the tetrahedral intermediate 3, producing HCl as a side product (Scheme S1). The conversion of this reaction is slow, the reaction is completed in one day and can be followed by conventional NMR experiments in a standard NMR sample tube. Figure S2 shows some spectra taken during the reaction progress, in which the peaks of the begin products (acetyl chloride 1 and benzyl alcohol 2) and end product (benzyl acetate 4) can be observed as well as the tetrahedral intermediate 3 peak, which shifts during the reaction progress, probably due to the increasing amount of HCl affecting its chemical shift.
Scheme S1: The proposed reaction mechanism of acetyl chloride 1 with benzyl alcohol 2 giving benzyl acetate 4, involving the tetrahedral intermediate 3.
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Figure S2: The reaction of acetyl chloride (0.5 M) with benzyl alcohol (0.5 M) as measured in a conventional 300 MHz NMR spectrometer for increasing reaction times. Indicated are benzyl alcohol (BnOH), benzyl acetate (BnOAc), both alpha proton (at 5.1 ppm) and acetyl group (at 2.1 ppm), acetyl chloride (AcCl) and the shifting tetrahedral intermediate 3 (TI).
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Triethylamine as base catalyst: stripline NMR and conventional 2D NMR spectra Figure S3 : Monitoring of the reaction of acetyl chloride (0.5 M) with triethylamine (0.5 M). Top: unreacted compounds: acetyl chloride 1 (A) and TEA 11 (T). The series of in situ spectra show the broadening and shifting of TEA peaks, peaks of the intermediates are marked 'k' (ketene 7) and 'Ac' (acetyl group of acetyl ammonium ion 14). Diketene 10 is formed as a side product, also other side products are present at 2 minutes reaction time. Bottom: conventional NMR spectrum after 2 hours reaction time, the TEA peaks are found at shifted positions, the main methyl peak is associated with the acetyl peak of the acetyl ammonium ion 14. and triethylamine (0.5 M). Top: unreacted compounds: acetyl chloride 1 (A), TEA 11 (T) and benzyl alcohol 2 (BnOH). In the series of in situ spectra the TEA peaks are slightly broadened and shifted, a small amount of acetyl ammonium ion 14 is present (acetyl peak marked 'AA 3 '), benzyl acetate 4 is formed (BnOAc). For longer reaction times the spectra remain similar. Bottom: conventional NMR spectrum after 2 hours reaction time, the TEA peaks are found at shifted position, benzyl acetate 4 is formed, also benzyl alcohol 2 remains present. unreacted compounds: acetyl chloride 1 (A) and pyridine 15 (P). In the series of spectra the pyridine peaks are found to shift and broaden and an acetate peak for acetyl pyridinium ion 16 is marked (AP 1 ). Bottom: In the conventional NMR spectrum after a few hours reaction time, the pyridine peaks are sharp and at a shifted position, the acetyl chloride 1 has fully reacted with pyridine 15 into acetyl pyridinium ion 16. and pyridine (0.5 M). Top: unreacted compounds: acetyl chloride 1 (A), pyridine 15 (P) and benzyl alcohol 2 (BnOH). In the series of spectra the pyridine peaks are broadened and shifting, the acetyl peak for acetyl pyridinium ion 16 is found (AP 1 ), benzyl acetate 4 is formed already in the spectrum after 1.5 seconds (BnOAc). Bottom: In the conventional NMR spectrum after a few hours reaction time, the pyridine peaks are sharp and at a shifted position, benzyl acetate 4 (BnOAc) is present, benzyl alchohol 2 (BnOH) remains present and a side product (SP) is formed. Overview of observed peaks in the stripline and conventional NMR data Table S1 : Observed peaks in the stripline and conventional NMR data, for all experiments discussed in this research. The amine or pyridine peaks are not mentioned here, from the proton spectra only the methyl peaks are taken. The reactions that are studied are acetyl chloride (A), with DIPEA (D), triethyl amine (T) or pyridine (P), either with or without benzyl alcohol (BnOH). The acetyl peaks of the acetyl ammonium ion or acetyl pyridinium ion peaks are found in the column 'Ac', side products are given as 'SP'. 
